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Abstract 
Background: Drugs for neuropathic pain have incomplete efficacy and dose-limiting side-
effects when given as monotherapy. We assessed the efficacy and tolerability of combined 
nortriptyline and gabapentin compared with each drug given alone. 

Methods: In this double-blind, double-dummy, crossover trial, patients with diabetic 
polyneuropathy or postherpetic neuralgia, and who had a daily pain score of at least 4 (scale 
0-10), were enrolled and treated at one study site in Canada between Nov 5, 2004, and Dec 13, 
2007. 56 patients were randomised in a 1:1:1 ratio with a balanced Latin square design to receive 
one of three sequences of daily oral gabapentin, nortriptyline, and their combination. In 
sequence, a different drug was given to each randomised group in three treatment periods. 
During each 6-week treatment period, drug doses were titrated towards maximum tolerated dose. 
The primary outcome was mean daily pain at maximum tolerated dose. Analysis was by 
intention to treat. This trial is registered, number ISRCTN73178636. 

Findings: 45 patients completed all three treatment periods; 47 patients completed at least two 
treatment periods and were analysed for the primary outcome. Mean daily pain (0-10; numerical 
rating scale) was 5.4 (95% CI 5.0 to 5.8) at baseline, and at maximum tolerated dose, pain was 
3.2 (2.5 to 3.8) for gabapentin, 2.9 (2.4 to 3.4) for nortriptyline, and 2.3 (1.8 to 2.8) for 
combination treatment. Pain with combination treatment was significantly lower than with 
gabapentin (-0.9, 95% CI -1.4 to -0.3, p=0.001) or nortriptyline alone (-0.6, 95% CI -1.1 to -0.1, 
p=0.02). At maximum tolerated dose, the most common adverse event was dry mouth, which 
was significantly less frequent in patients on gabapentin than on nortriptyline (p<0.0001) or 
combination treatment (p<0.0001). No serious adverse events were recorded for any patients 
during the trial. 
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Interpretation: Combined gabapentin and nortriptyline seems to be more efficacious than either 
drug given alone for neuropathic pain, therefore we recommend use of this combination in 
patients who show a partial response to either drug given alone and seek additional pain relief. 
Future trials should compare other combinations to their respective monotherapies for treatment 
of such pain. 

Funding: Canadian Institutes of Health Research. 

Comment in 

• Neuropathic pain treatment: a further step forward. Jensen TS, Finnerup NB. Lancet. 
2009 Oct 10;374(9697):1218-9. doi: 10.1016/S0140-6736(09)61205-8. Epub 2009 Sep 
30. PMID: 19796803 No abstract available.  

• ACP Journal Club. Gabapentin and nortriptyline combined was better than either drug 
alone for relief of neuropathic pain. Hughes J. Ann Intern Med. 2010 Mar 
16;152(6):JC3-6. doi: 10.7326/0003-4819-152-6-201003160-02006. PMID: 20231560 
No abstract available.  

• Crossover randomised controlled trial: Study finds that the combination gabapentin plus 
nortriptyline reduces neuropathic pain more than either drug alone. O'Connor AB. Evid 
Based Med. 2010 Apr;15(2):45-6. doi: 10.1136/ebm1038. PMID: 20436118 No abstract 
available.  

Similar articles 

• Morphine, gabapentin, or their combination for neuropathic pain. Gilron I, Bailey JM, Tu 
D, Holden RR, Weaver DF, Houlden RL. N Engl J Med. 2005 Mar 31;352(13):1324-34. 
doi: 10.1056/NEJMoa042580. PMID: 15800228 Clinical Trial.  

• Combination pharmacotherapy for the treatment of neuropathic pain in adults. Chaparro 
LE, Wiffen PJ, Moore RA, Gilron I. Cochrane Database Syst Rev. 2012 Jul 
11;2012(7):CD008943. doi: 10.1002/14651858.CD008943.pub2. PMID: 22786518 Free 
PMC article. Review.  

• Nortriptyline for neuropathic pain in adults. Derry S, Wiffen PJ, Aldington D, Moore RA. 
Cochrane Database Syst Rev. 2015 Jan 8;1(1):CD011209. doi: 
10.1002/14651858.CD011209.pub2. PMID: 25569864 Free PMC article. Review.  

• Gabapentin versus nortriptyline in post-herpetic neuralgia patients: a randomized, double-
blind clinical trial--the GONIP Trial. Chandra K, Shafiq N, Pandhi P, Gupta S, Malhotra 
S. Int J Clin Pharmacol Ther. 2006 Aug;44(8):358-63. doi: 10.5414/cpp44358. PMID: 
16961166 Clinical Trial.  

https://pubmed.ncbi.nlm.nih.gov/19796803/
https://pubmed.ncbi.nlm.nih.gov/20231560/
https://pubmed.ncbi.nlm.nih.gov/20231560/
https://pubmed.ncbi.nlm.nih.gov/20436118/
https://pubmed.ncbi.nlm.nih.gov/20436118/
https://pubmed.ncbi.nlm.nih.gov/15800228/
https://pubmed.ncbi.nlm.nih.gov/22786518/
https://pubmed.ncbi.nlm.nih.gov/25569864/
https://pubmed.ncbi.nlm.nih.gov/16961166/
https://pubmed.ncbi.nlm.nih.gov/16961166/


• Combination of morphine with nortriptyline for neuropathic pain. Gilron I, Tu D, Holden 
RR, Jackson AC, DuMerton-Shore D. Pain. 2015 Aug;156(8):1440-8. doi: 10.1097/j.pain.
0000000000000149. PMID: 25749306 Clinical Trial.  

See all similar articles 

Cited by 81 articles 

• Treating Pain in Diabetic Neuropathy: Current and Developmental Drugs. Alam U, Sloan 
G, Tesfaye S. Drugs. 2020 Mar;80(4):363-384. doi: 10.1007/s40265-020-01259-2. 
PMID: 32040849 Review.  

• Monoamines as Drug Targets in Chronic Pain: Focusing on Neuropathic Pain. Bravo L, 
Llorca-Torralba M, Berrocoso E, Micó JA. Front Neurosci. 2019 Nov 26;13:1268. doi: 
10.3389/fnins.2019.01268. eCollection 2019. PMID: 31942167 Free PMC article. 
Review.  

• Comparative Efficacy and Safety of Clonazepam versus Nortriptyline in Restless Leg 
Syndrome among Forty Plus Women: A Prospective, Open-Label Randomized Study. 
Roshi, Tandon VR, Mahajan A, Sharma S, Khajuria V. J Midlife Health. 2019 Oct-Dec;
10(4):197-203. doi: 10.4103/jmh.JMH_26_18. PMID: 31942156 Free PMC article.  

• Clube Português do Pâncreas Recommendations for Chronic Pancreatitis: Medical, 
Endoscopic, and Surgical Treatment (Part II). Rodrigues-Pinto E, Caldeira A, Soares JB, 
Antunes T, Carvalho JR, Costa-Maia J, Oliveira P, Azevedo R, Liberal R, Bouça 
Machado T, Magno-Pereira V, Moutinho-Ribeiro P. GE Port J Gastroenterol. 2019 Oct;
26(6):404-413. doi: 10.1159/000497389. Epub 2019 Mar 28. PMID: 31832495 Free 
PMC article.  

• Designing and conducting proof-of-concept chronic pain analgesic clinical trials. 
Campbell CM, Gilron I, Doshi T, Raja S. Pain Rep. 2019 Feb 26;4(3):e697. doi: 10.1097/
PR9.0000000000000697. eCollection 2019 May-Jun. PMID: 31583338 Free PMC 
article.  

• Pregabalin Failed to Prevent Dry Eye Symptoms after Laser-Assisted in Situ 
Keratomileusis (LASIK) in a Randomized Pilot Study. Galor A, Patel S, Small LR, 
Rodriguez A, Venincasa MJ, Valido SE, Feuer W, Levitt RC, Sarantopoulos CD, Felix 
ER. J Clin Med. 2019 Sep 1;8(9):1355. doi: 10.3390/jcm8091355. PMID: 31480601 Free 
PMC article.  

• A Comprehensive Algorithm for Management of Neuropathic Pain. Bates D, Schultheis 
BC, Hanes MC, Jolly SM, Chakravarthy KV, Deer TR, Levy RM, Hunter CW. Pain Med. 
2019 Jun 1;20(Suppl 1):S2-S12. doi: 10.1093/pm/pnz075. PMID: 31152178 Free PMC 
article.  

https://pubmed.ncbi.nlm.nih.gov/25749306/
https://pubmed.ncbi.nlm.nih.gov/?linkname=pubmed_pubmed&from_uid=19796802
https://pubmed.ncbi.nlm.nih.gov/32040849/
https://pubmed.ncbi.nlm.nih.gov/31942167/
https://pubmed.ncbi.nlm.nih.gov/31942156/
https://pubmed.ncbi.nlm.nih.gov/31942156/
https://pubmed.ncbi.nlm.nih.gov/31832495/
https://pubmed.ncbi.nlm.nih.gov/31832495/
https://pubmed.ncbi.nlm.nih.gov/31583338/
https://pubmed.ncbi.nlm.nih.gov/31480601/
https://pubmed.ncbi.nlm.nih.gov/31480601/
https://pubmed.ncbi.nlm.nih.gov/31152178/


• An integrated review on new targets in the treatment of neuropathic pain. Khangura RK, 
Sharma J, Bali A, Singh N, Jaggi AS. Korean J Physiol Pharmacol. 2019 Jan;23(1):1-20. 
doi: 10.4196/kjpp.2019.23.1.1. Epub 2018 Dec 26. PMID: 30627005 Free PMC article. 
Review.  

• Pregabalin in the Management of Painful Diabetic Neuropathy: A Narrative Review. 
Azmi S, ElHadd KT, Nelson A, Chapman A, Bowling FL, Perumbalath A, Lim J, 
Marshall A, Malik RA, Alam U. Diabetes Ther. 2019 Feb;10(1):35-56. doi: 10.1007/
s13300-018-0550-x. Epub 2018 Dec 18. PMID: 30565054 Free PMC article. Review.  

• A Prospective, Randomized, Open-Label Study Comparing the Efficacy and Safety of 
Clonazepam versus Nortriptyline on Quality of Life in 40+ Years old Women Presenting 
with Restless Leg Syndrome. Roshi, Tandon VR, Mahajan A, Sharma S, Khajuria V. J 
Midlife Health. 2018 Jul-Sep;9(3):135-139. doi: 10.4103/jmh.JMH_25_18. PMID: 
30294185 Free PMC article.  

• Nortriptyline safer than amitriptyline? O'Sullivan C, Froyman C. Can Fam Physician. 
2018 Sep;64(9):634-636. PMID: 30209089 Free PMC article. No abstract available.  

• Mirogabalin and emerging therapies for diabetic neuropathy. Javed S, Alam U, Malik 
RA. J Pain Res. 2018 Aug 22;11:1559-1566. doi: 10.2147/JPR.S145999. eCollection 
2018. PMID: 30174455 Free PMC article. Review.  

• Improved therapeutic potential of tapentadol employing cationic exchange resins as 
carriers in neuropathic pain: evidence from pharmacokinetic and pharmacodynamics 
study. Sharma M, Soni R. Sci Rep. 2018 Feb 12;8(1):2812. doi: 10.1038/
s41598-018-21214-2. PMID: 29434240 Free PMC article.  

• The role of intraoperative interventions to minimise chronic postsurgical pain. Anwar S, 
O'Brien B. Br J Pain. 2017 Nov;11(4):186-191. doi: 10.1177/2049463717720640. Epub 
2017 Jul 18. PMID: 29123663 Free PMC article.  

• Alternatives to Opioids in the Pharmacologic Management of Chronic Pain Syndromes: 
A Narrative Review of Randomized, Controlled, and Blinded Clinical Trials. Nicol AL, 
Hurley RW, Benzon HT. Anesth Analg. 2017 Nov;125(5):1682-1703. doi: 10.1213/ANE.
0000000000002426. PMID: 29049114 Free PMC article. Review.  

• Update of HIV-Associated Sensory Neuropathies. Aziz-Donnelly A, Harrison TB. Curr 
Treat Options Neurol. 2017 Aug 31;19(10):36. doi: 10.1007/s11940-017-0472-3. PMID: 
28861848 Review.  

• Adverse Effects of Antidepressants for Chronic Pain: A Systematic Review and Meta-
analysis. Riediger C, Schuster T, Barlinn K, Maier S, Weitz J, Siepmann T. Front Neurol. 
2017 Jul 14;8:307. doi: 10.3389/fneur.2017.00307. eCollection 2017. PMID: 28769859 
Free PMC article.  

https://pubmed.ncbi.nlm.nih.gov/30627005/
https://pubmed.ncbi.nlm.nih.gov/30565054/
https://pubmed.ncbi.nlm.nih.gov/30294185/
https://pubmed.ncbi.nlm.nih.gov/30294185/
https://pubmed.ncbi.nlm.nih.gov/30294185/
https://pubmed.ncbi.nlm.nih.gov/30209089/
https://pubmed.ncbi.nlm.nih.gov/30174455/
https://pubmed.ncbi.nlm.nih.gov/29434240/
https://pubmed.ncbi.nlm.nih.gov/29434240/
https://pubmed.ncbi.nlm.nih.gov/29434240/
https://pubmed.ncbi.nlm.nih.gov/29123663/
https://pubmed.ncbi.nlm.nih.gov/29049114/
https://pubmed.ncbi.nlm.nih.gov/29049114/
https://pubmed.ncbi.nlm.nih.gov/28861848/
https://pubmed.ncbi.nlm.nih.gov/28769859/
https://pubmed.ncbi.nlm.nih.gov/28769859/


• Combination treatment of neuropathic pain: Danish expert recommendations based on a 
Delphi process. Holbech JV, Jung A, Jonsson T, Wanning M, Bredahl C, Bach FW. J Pain 
Res. 2017 Jun 26;10:1467-1475. doi: 10.2147/JPR.S138099. eCollection 2017. PMID: 
28721089 Free PMC article.  

• Gabapentin for chronic neuropathic pain in adults. Wiffen PJ, Derry S, Bell RF, Rice AS, 
Tölle TR, Phillips T, Moore RA. Cochrane Database Syst Rev. 2017 Jun 
9;6(6):CD007938. doi: 10.1002/14651858.CD007938.pub4. PMID: 28597471 Free PMC 
article. Review.  

• Pain Improvement With Novel Combination Analgesic Regimens (PAIN-CARE): 
Randomized Controlled Trial Protocol. Gilron I, Tu D, Holden R, Jackson AC, 
Ghasemlou N, Duggan S, Vandenkerkhof E, Milev R. JMIR Res Protoc. 2017 Jun 
8;6(6):e111. doi: 10.2196/resprot.7493. PMID: 28596150 Free PMC article.  

• Chronic Pancreatitis: Current Status and Challenges for Prevention and Treatment. Lew 
D, Afghani E, Pandol S. Dig Dis Sci. 2017 Jul;62(7):1702-1712. doi: 10.1007/
s10620-017-4602-2. Epub 2017 May 13. PMID: 28501969 Free PMC article. Review.  

• Bottlenecks in the development of topical analgesics: molecule, formulation, dose-
finding, and phase III design. Keppel Hesselink JM, Kopsky DJ, Stahl SM. J Pain Res. 
2017 Mar 20;10:635-641. doi: 10.2147/JPR.S131434. eCollection 2017. PMID: 
28360532 Free PMC article. Review.  

• Innovations in the Management of Musculoskeletal Pain With Alpha-Lipoic Acid 
(IMPALA Trial): Study protocol for a Double-Blind, Randomized, Placebo-Controlled 
Crossover Trial of Alpha-Lipoic Acid for the Treatment of Fibromyalgia Pain. Gilron I, 
Tu D, Holden R, Towheed T, Ziegler D, Wang L, Milev R, Gray C. JMIR Res Protoc. 
2017 Mar 28;6(3):e41. doi: 10.2196/resprot.7198. PMID: 28351829 Free PMC article.  

• Levetiracetam synergizes with gabapentin, pregabalin, duloxetine and selected 
antioxidants in a mouse diabetic painful neuropathy model. Stepanović-Petrović R, 
Micov A, Tomić M, Pecikoza U. Psychopharmacology (Berl). 2017 Jun;234(11):
1781-1794. doi: 10.1007/s00213-017-4583-z. Epub 2017 Mar 22. PMID: 28332005  

• A Guide to Medications Inducing Salivary Gland Dysfunction, Xerostomia, and 
Subjective Sialorrhea: A Systematic Review Sponsored by the World Workshop on Oral 
Medicine VI. Wolff A, Joshi RK, Ekström J, Aframian D, Pedersen AM, Proctor G, 
Narayana N, Villa A, Sia YW, Aliko A, McGowan R, Kerr AR, Jensen SB, Vissink A, 
Dawes C. Drugs R D. 2017 Mar;17(1):1-28. doi: 10.1007/s40268-016-0153-9. PMID: 
27853957 Free PMC article. Review.  

• SF-36 total score as a single measure of health-related quality of life: Scoping review. 
Lins L, Carvalho FM. SAGE Open Med. 2016 Oct 4;4:2050312116671725. doi: 
10.1177/2050312116671725. eCollection 2016. PMID: 27757230 Free PMC article. 

https://pubmed.ncbi.nlm.nih.gov/28721089/
https://pubmed.ncbi.nlm.nih.gov/28721089/
https://pubmed.ncbi.nlm.nih.gov/28597471/
https://pubmed.ncbi.nlm.nih.gov/28596150/
https://pubmed.ncbi.nlm.nih.gov/28596150/
https://pubmed.ncbi.nlm.nih.gov/28501969/
https://pubmed.ncbi.nlm.nih.gov/28360532/
https://pubmed.ncbi.nlm.nih.gov/28360532/
https://pubmed.ncbi.nlm.nih.gov/28351829/
https://pubmed.ncbi.nlm.nih.gov/28351829/
https://pubmed.ncbi.nlm.nih.gov/28351829/
https://pubmed.ncbi.nlm.nih.gov/28332005/
https://pubmed.ncbi.nlm.nih.gov/28332005/
https://pubmed.ncbi.nlm.nih.gov/27853957/
https://pubmed.ncbi.nlm.nih.gov/27853957/
https://pubmed.ncbi.nlm.nih.gov/27853957/
https://pubmed.ncbi.nlm.nih.gov/27757230/


Review.  

• Varicella zoster virus infection. Gershon AA, Breuer J, Cohen JI, Cohrs RJ, Gershon MD, 
Gilden D, Grose C, Hambleton S, Kennedy PG, Oxman MN, Seward JF, Yamanishi K. 
Nat Rev Dis Primers. 2015 Jul 2;1:15016. doi: 10.1038/nrdp.2015.16. PMID: 27188665 
Free PMC article. Review.  

• The antiallodynic action of pregabalin in neuropathic pain is independent from the opioid 
system. Kremer M, Yalcin I, Nexon L, Wurtz X, Ceredig RA, Daniel D, Hawkes RA, 
Salvat E, Barrot M. Mol Pain. 2016 Mar 29;12:1744806916633477. doi: 
10.1177/1744806916633477. Print 2016. PMID: 27030724 Free PMC article.  

• The topical 5% lidocaine medicated plaster in localized neuropathic pain: a reappraisal of 
the clinical evidence. de León-Casasola OA, Mayoral V. J Pain Res. 2016 Feb 
12;9:67-79. doi: 10.2147/JPR.S99231. eCollection 2016. PMID: 26929664 Free PMC 
article. Review.  

• A Crossover Design for Comparative Efficacy: A 36-Week Randomized Trial of 
Bevacizumab and Ranibizumab for Diabetic Macular Edema. Wiley HE, Thompson DJ, 
Bailey C, Chew EY, Cukras CA, Jaffe GJ, Lee RW, Loken EK, Meyerle CB, Wong W, 
Ferris FL 3rd. Ophthalmology. 2016 Apr;123(4):841-9. doi: 10.1016/j.ophtha.
2015.11.021. Epub 2016 Feb 10. PMID: 26875003 Free PMC article. Clinical Trial.  

• Treating Diabetic Neuropathy: Present Strategies and Emerging Solutions. Javed S, Alam 
U, Malik RA. Rev Diabet Stud. 2015 Spring-Summer;12(1-2):63-83. doi: 10.1900/RDS.
2015.12.63. Epub 2015 Aug 10. PMID: 26676662 Free PMC article. Review.  

• Treatment of Neuropathic Pain. Mendlik MT, Uritsky TJ. Curr Treat Options Neurol. 
2015 Dec;17(12):50. doi: 10.1007/s11940-015-0381-2. PMID: 26511376  

• Randomized, Double-Blind, Crossover Trial of Amitriptyline for Analgesia in Painful 
HIV-Associated Sensory Neuropathy. Dinat N, Marinda E, Moch S, Rice AS, Kamerman 
PR. PLoS One. 2015 May 14;10(5):e0126297. doi: 10.1371/journal.pone.0126297. 
eCollection 2015. PMID: 25974287 Free PMC article. Clinical Trial.  

• Diabetic neuropathic pain: Physiopathology and treatment. Schreiber AK, Nones CF, Reis 
RC, Chichorro JG, Cunha JM. World J Diabetes. 2015 Apr 15;6(3):432-44. doi: 10.4239/
wjd.v6.i3.432. PMID: 25897354 Free PMC article. Review.  

• The influence of μ-opioid and noradrenaline reuptake inhibition in the modulation of pain 
responsive neurones in the central amygdala by tapentadol in rats with neuropathy. 
Gonçalves L, Friend LV, Dickenson AH. Eur J Pharmacol. 2015 Feb 15;749:151-60. doi: 
10.1016/j.ejphar.2014.11.032. Epub 2015 Jan 6. PMID: 25576174 Free PMC article.  

https://pubmed.ncbi.nlm.nih.gov/27188665/
https://pubmed.ncbi.nlm.nih.gov/27030724/
https://pubmed.ncbi.nlm.nih.gov/27030724/
https://pubmed.ncbi.nlm.nih.gov/26929664/
https://pubmed.ncbi.nlm.nih.gov/26929664/
https://pubmed.ncbi.nlm.nih.gov/26875003/
https://pubmed.ncbi.nlm.nih.gov/26875003/
https://pubmed.ncbi.nlm.nih.gov/26676662/
https://pubmed.ncbi.nlm.nih.gov/26511376/
https://pubmed.ncbi.nlm.nih.gov/25974287/
https://pubmed.ncbi.nlm.nih.gov/25974287/
https://pubmed.ncbi.nlm.nih.gov/25897354/
https://pubmed.ncbi.nlm.nih.gov/25576174/
https://pubmed.ncbi.nlm.nih.gov/25576174/

